Posttranscriptional regulation of cyclin B messenger RNA expression in the regenerating rat liver.
The growing family of cyclin genes and their products have been identified as important regulatory participants in the eukaryotic cell cycle. Cyclin proteins are currently postulated to act at the G1 restriction point, entry and exit of S phase, and the G2-M transition. We have cloned a rat cyclin B complementary DNA (cDNA) and have investigated cyclin B mRNA expression and regulation in the regenerating rat liver following 70% partial hepatectomy (PH). Sequence analysis of the rat cyclin cDNA revealed greater than 82% identity to type B1 human and murine cyclin genes. The rat cyclin cDNA was used to probe Northern blots of polyadenylated enriched RNA from regenerating rat liver from 0 through 96 h post-PH. Two species of rat cyclin B transcript were detected which mapped at 1.6 and 2.4 kilobases in length. Steady-state transcript levels began to appear around 24 h post-PH, which coincides with peak DNA synthesis. However, expression of the cyclin B transcripts peaked at 48 h and was 20-fold greater than at 24 h post-PH. Smaller peaks of expression occurred at 30 and 72 h. Run-off transcription assays using nuclei isolated at various times post-PH indicated no change in transcriptional rate during the period of regeneration. In vivo mRNA half-life determinations were performed at 24, 40, and 48 h post-PH. The half-lives of both transcript species were almost identical and were determined to be greater than 12 h at 24 h post-PH, and 2.4 h at 40 and 48 h post-PH. Protein inhibition with cycloheximide increased the signal intensity of both transcripts between 48 and 54 h post-PH but had no detectable effect on 0 h transcript expression. Steady-state levels of thymidine kinase mRNA showed a similar pattern of expression by Northern analysis through 96 h post-PH as cyclin B. The present study indicates that the appearance of cyclin B mRNA in the regenerating rat liver is coincident with peak DNA synthesis, although its own peak expression is significantly delayed. Steady-state transcript levels appear to be regulated primarily by posttranscriptional events of which changes in mRNA stability may be an important determinant. We propose that the involvement of cyclin B in the cell cycle machinery is controlled at several different levels of gene expression.